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CONDENSATION PREVENTING ARRANGEMENT
FOR INTERIOR OF A HOUSEHOLD |
'REFRIGERATOR

BACKGROUND OF THE INVENTION

The present invention relates generally to combina-
tion refrigerators having fresh food and freezer com-
partments separated by a partition. More particularly,

the invention relates to the prevention of unsightly

condensation forming on the partition surfaces facing
the fresh food compartment.

In such refrigerators, as a result of thermal leakage,

the partition surface facing the fresh food compartment
is normally cooler than the air temperature within the
fresh food compartment. In the case of a simple parti-
tion, the thermal leakage is through the partition to the
freezer compartment. In the case of a partition which
includes an evaporator for forced-air cooling of the
compartments, the thermal leakage is to the evaporator
as well as to the freezer compartment.

Under some conditions of refrigerator usage, for ex-
ample, with frequent door opening during high ambient
humidity conditions, moisture tends to condense on the
cool partition surface facing the fresh food compart-
ment. Typically this partition surface is either plastic or
painted steel. The moisture condensation typically
forms into unsightly droplets.

The problem is particularly severe in refrigerators of
the “top-mount” configuration wherein the freezer
compartment is above the fresh food compartment. In
this case, the cool partition surface is the top of the fresh
food compartment. Large droplets of water forming, in
addition to being unsightly, drop onto food stored in the
compartment. |

Many prior art refrigerators utilize heaters to warm
the partition surface sufficiently to prevent the forma-
tion of moisture thereon. While this arrangement per-
forms satisfactorily, it has the disadvantage of increased
energy consumption. The increased energy consump-
tion is a result not only of the energy required to operate
the heaters, but of the additional thermal load on the
refrigeration system.

. SUMMARY OF THE INVENTION

The present invention satisfactorily solves the forego-
ing problem through providing a coating of a wetting
agent on the cool partition surface. The wetting agent
reduces surface tension so that the moisture spreads. out
in a very thin sheet. This overcomes the appearance
problem created by the droplets since they are no
longer visible as separate droplets. Further, in the case
of a “top mount,” the possibility of the droplets becom-
ing sufficiently large and heavy to cease to adhere to the
top wall of the fresh food compartment and to fall on
articles of food within the fresh food compartment is
eliminateq.

Moreover, in a forced-air refrigerator particularly,
cold dry air from the evaporator circulating through
the fresh food compartment causes the moisture on the
partition surface to evaporate during periods when the
door is closed. Having the condensation as a relatively
thin sheet of moisture, rather than droplets, speeds up
this evaporation process. As a result, permanent accu-
mulation of moisture is prevented.

The evaporator removes the moisture from the air
received from the fresh food compartment as the air 1s
circulated thereover. Of course, the evaporator must be
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eventually defrosted to remove this moisture, but the
moisture is no longer present within the fresh food
compartment. Thus, the present invention not only

~ prevents the moisture from forming into relatively large

10

15

20

23

30

35

45

50

55

60

65

droplets but also enables the moisture to be readily
removed whenever the door of the fresh food compart-
ment is closed.

 An object of this invention is to provide an arrange-
ment for reducing condensation within the fresh food
compartment of a household refrigerator.

Another object of this invention is to provide an
arrangement for preventing the accumulation of mois-
ture within the higher temperature compartment in a
two compartment refrigerator. |

Other objects of this invention will be readily per-
ceived from the following description, claims, and
drawing.

BRIEF DESCRIPTION OF THE DRAWINGS

The attached drawing illustrates a preferred embodi-
ment of the invention, in which:

FIG. 1 is a front elevational view of a refrigerator
cabinet having the coating of the present invention on
the top wall of the fresh food compartment; and

FIG. 2 is a fragmentary sectional view of a portion of
the cabinet of FIG. 1 and taken along line 2—2 of FIG.
1.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

In the following detailed description, certain specific
terminology is utilized and a particular embodiment
described in accordance with the requirements of 35
USC 112, but it is to be understood that the same is not
intended to be limiting and should not be so construed
inasmuch as the invention is capable of taking many
forms and variations within the scope of the appended
claims.

Referring to the drawing and particuiarly to FIG. 1,
there is shown a combination refrigerator 10 having a
freezer compartment 11 and a fresh food compartment
12. An upper door 14 closes the freezer compartment
11, and a lower door 15 closes the fresh food compart-
ment 12. |

An insulated partition 16 separates the freezer com-
partment 11 from the fresh food compartment 12. Ther-
mal insulation 17 (FIG. 2) fills the outside walls of the
compartments 11 and 12, as well as a portion of the
partition 16.

~ In the particular embodiment illustrated, the insulated
partition 16 has an evaporator 18 of a refrigerant system
disposed within a compartment therein. Air from the
freezer compartment 11 and the fresh food compart-
ment 12 is circulated over the evaporator by a fan 19.

The fan 19 withdraws air from the freezer compart-
ment 11 through openings 20, passes the air over the
evaporator 18, and returns the cooled air to the freezer
compartment 11 through an opening 21. The fan 19
additionally withdraws air from the fresh food compart-
ment 12 through an opening 22, passes the air over the
evaporator 18, and then back to the fresh food compart-
ment 12 through an opening 24.

The partition 16 has a surface 25 facing the fresh food
compartment 12. The partition surface 23 is cooled by
thermal leakage to a temperature lower than the air
temperature within the fresh food compartment. Ther-
mal leakage occurs even though the partition 16 in-
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cludes i1nsulation material ‘17 because commonly-
employed insulation materials still have sufficient ther-

mal conductlwty in the thickness employed in this ap-

plication.

In the illustrated embodiment, much of the thermal
leakage 1s directly to the evaporator 18 and the air cir-
culating thereover. Additional leakage occurs to the
freezer compartment 11. In the event a simple divider
(not shown) was employed which did not include an
evaporator, substantially all of the leakage would be to
the freezer compartment. One example of such a simple
partition would be in a refrigerator configuration hav-
ing an evaporator on the rear wall of the freezer com-
partment. One such configuration is a “side-by-side”
refrigerator wherein the freezer compartment is on one
side of the fresh food compartment, and both are rela-
tively tall.

Under circumstances such as high ambient humldlty,
when the door 13 is open, sufficient moisture enters the
compartment 12 to be condensed on the cool partition
surface 23.

To prevent this moisture from forming into droplets
on the surface of 25, a coating 26 of a wetting agent is
applied to the surface 25. The thickness of the coating
26 1s exaggerated for clarity of illustration. A suitable
coating thickness would be approximately 0.001 inch to
0.002 inch for example.

The coating 26 can be any suitable material capable of
reducing the surface tension of the moisture so that it
cannot form into relatively large droplets and will form
into a relatively thin sheet. One suitable coating mate-
rial 1s alumina. The coating 26 may be applied to the
surface 25 by any suitable means such as spraying or
dipping.

While a coating of alumina is not normally consid-
ered permanent, semi-permanent adhering of the coat-
ing 26 is believed to be sufficient since the coating 26 is
not subjected to abrasive use in this particular applica-
tion. It will be understood that the present invention is
not limited to alumina as a wetting agent, and any non-
toxic wetting agent capable of permanently or semi-per-
manently adhering to the surface 25 may be employed.

While the present invention has shown and described
the coating 26 as being utilized with a two-door refrig-
erator cabinet having a forced air cooling system, it
should be understood that the coating may be utilized
with any refrigerator having a surface on which mois-
ture condenses. Examples of the refrigerators are mod-
els having a single outside door, and models having
evaporators located other than in the partition, both
“top-mount” and “side-by-side.” The invention is par-
ticularly advantageous when employed in a forced-air
cooled refrigerator because the thin film of moisture is
readily evaporated when the door is closed.

An advantage of this invention is that it reduces the
power consumption of a household refrigerator. An-
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other advantage of this invention is that 1t eliminates the

expense ‘of a heater to prevent moisture from accumu-
lating on a partition surface facing the fresh food com-

partment of a refrigerator. A further advantage of this
invention is that it prevents accumulation of condensa-
tion within the fresh food compartment of a household
refrigerator. Still another advantage of this mnvention is
that it increases the moisture surface area to enable
quicker evaporation of the moisture within the fresh
food compartment. - -

For purposes of exemplification, a particular embodl-
ment of the invention has been shown and described
according to the best present understanding thereof.
However, it will be apparent that changes and modifica-
tions in the arrangement and construction of the parts
thereof may be resorted to without departing from the
spirit and scope of the invention. '

What is claimed is :

1. A refrigerator comprlsmg

a fresh food compartment;

a freezer compartment;

a partition between said compartments;

said partition having a partition surface facing said

fresh food compartment, said partition surface
being cooled by thermal leakage to a temperature
lower than the air temperature within said fresh
food compartment, said partition surface having
substantially its entire area non-porous so that
moisture condensation cannot ﬂow or soak there-
through; and

alumina coating said partition surface to permit any

moisture condensation forming thereon to spread
out in a thin sheet.

2. The refrigerator accordmg to claim 1, wherein said
freezer compartment is positioned above said fresh food
compartment and said partition surface is the top of said
fresh food compartment and is substantially horizontal.

3. The refrigerator of claim 1, which further com-
prises: | |

a door closing said fresh food compartment; and

a forced air cooling arrangement including an evapo-

rator and a fan for recirculating fresh food com-
partment air over said evaporator, whereby cool
dry air from said evaporator tends to evaporate the
thin sheet of moisture when the door is closed.

4. The refrigerator according to claim 1, wherein said
freezer compartment is positioned above said fresh food
compartment and said partition surface is the top of said
fresh food compartment and is substantially horizontal.

5. The refrig'eratbr according to claim 1 in which said
partition surface is substantially horizontal. |

6. The refrigerator according to claim 1 in whtch the
coating of the alumina has a thickness in the range of

0.001 mch to 0 002 mch

£ % &£ %
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